Comparative transcriptional study of the effects of high intracellular zinc on prostate carcinoma cells.
The normally high concentration of zinc in normal prostate gland is significantly reduced in malignant prostate tissues, but its precise role in prostate tumorigenesis remains unclear. The present study investigates the growth and transcriptional responses of LNCaP prostate cancer cells to prolonged high Zn2+ treatment. Restoration of high intracellular Zn2+ to LNCaP cells significantly reduced the cell proliferation rate by 42.2+/-7.4% at the exponential growth phase and the efficiency of colony formation on soft agar by 87.2+/-2.5% at week 5 post-treatment. At least 161 LNCaP cell genes responded to the high intracellular Zn2+, including approximately 10.6% genes that negatively regulate cell growth and approximately 16.1% genes that promote cancer cell proliferation. Inhibition of cell growth was transient as normal proliferation rate and colony formation efficiency were restored later even in the continuous presence of high intracellular Zn2+. RT-qPCR showed constitutively higher expression levels of FBL, CD164 and STEAP1 in LNCaP cells. FBL and CD164 were responsive to the treatment with Zn2+ in PNT2 prostate normal cells and were further overexpressed in the prolonged Zn2+-treated LNCaP cells. These observations suggest that in general high Zn2+ has suppressive effects on prostate cancer cell growth but continuous exposure to an environment of high Zn2+ can lead to the overexpression of cancer promoting genes such as FBL and CD164. This could be the antagonistic mechanism used to overcome the initial cell growth inhibitory effects of high Zn2+. These findings support a potential detrimental role of Zn2+ in prostate cancer.